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ABSTRACT

Warm- pollution c~ntml agencie~ are implemmating control l~grams for chemical contaminants in
stormwaw.r nmoff becatt~ conc~trations of total forms o~" som~ contaminants in n:ceiving wa~r exc~d
numeric wa~r quality standa:ds. While some ass~rt that st~rmwamr-associaw.d contaminants am causing
water quality Im3blems Cm~paizmem of beneficial us~), them am significant reasons u3 question the
reliability of ttmt claim. While urban swrm,~ar~ runoff freClUentty c~mains many chemicals in
conc~mt~ons m caase excm:danc~ of numeric US I~PA wamr quality criteria in rcc~ving wamrs,
exceedanc~ of a wamr quality criterion/standard applied to tmal �onc~atrations is not a demonstration of
water quality imlu~mem. The US EPA water quality criteria were developed for wont-case or" near-worst-
case exposure to available forms of the cmtaminan~ Such extx~m: conditioes would not be exl~cmd
short-term, ~isodie runoff evems. Substantial ixxtims of ma~y of the chemical c~ntaminants in
runoff a~ associat~ wi~ l~tic~lat~ and would laeace be expec~ to be largely unavailable
~uatic life-rcla~! beneficial ~ of m~:iving waters. Furthermore, evidcnc~ of beneficial us~ impairment
caused by urban smrmwa~" nmoff tkas not been forthcoming ta docamem the claims. It is emactuded that
many of the c~ntaminams associa~ with urban s~rmwat~ nmoff from re~idemial and commercial arc~ do
not impair beneficial us~ of rec~ivlng water. The cmrcm US EPA wat~ quality criteria have limited
aoplic~ility to assessing potemial water quality concerns for smrmwar~r runoff. Guidance is prc.~mtcd
how urban stormwatcr rtmoff-associa~ conmmimnts should be evaluated and regulated u3 .c~ntrol use ¯
impairmentwitho~at significant tmnece:~a:y exl~ditm’~ for ctmtsmin,rmt control
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INTRODUCTION.

The 1987 Amendments to the CIe, ma Water Act required the US HPA to develop NPDES permit application
requirements for "Phase I" classes of storrawater discharges. "Phase I" dischargers included cities with
populations greater than I00,000, selecmd industrial sources, and special sources that contribute to
violations of water quality stand~’ds. Statutorlly excluded were agricultural stormwaters, irrigation return
flows, and uncontaminated nmoff from oil and gas or mining operations, owing to political considerations or
coverage under other regulations,
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Accordingly, in November 1990. the US EPA prumulgat~d regulations in~nd~d to conu’ol the pollution of
the nation’s waters by conmrain.an~s in "Phase I" discharges (US EPA. 1990). While it has b==n known since
the 1960s that stormwa=r runoff from urban, indus~aL and rural areas typically conr~ns
�oncenu’-~tions of a wide variety of con~,~minants that could cause wa=r quality impairment, until November
1990 little was done by federal or sta~= wa=r pollution control agencies to develop control programs for
contaminan~ in such runoff.

The US EPA’s efforts toward controlling pou~ntiali~ toxic chemicals in sun’ace waters has shown that many
surf-~c= waters downsu~am of urban are, as contain heavy metals and a nuruber of other potentially toxic
chemicals in concentrations above the US EPA war~- qu~ty crit=qa and sta= standazds numerically equal
to tho.~ criteria appl~d to total conc=nu’atlons of those containing, ts. This finding was the impetus for
Congress m amend the Cle~m Water Act in 1987 to address certain stormwat=r discharges, and thus bec.’~me
the_ primary justification ’for the US EPA and some sta~.s to develop control programs for conr.~minan~s in
stormwa=r. It was also a major impetus for the US EPA’s development of the National Toxica Rule (US
EPA. 1992c).

This paper is a highly �ondensed version of a report by the authors, "Water ~.ualir~ Impacts of Stormwater-
A~ociated Cantaminan=: Focus on ReaJ Problem~," (L~ and Jones-l.=e.. 1993a). This condensed paper
reviews a number of issues rela=d to clef’ruing and assessing the real wa~r quality problems caused by
contaminants in stormwar=r. The full report, available from ~J~ authors, also discusses the following issues:
findings of conc=nu’mions of dissolved and to~l heavy metals in s~orm’wa=r runoff, evaluation and
regulation of heavy mer,’~ls in smrmwa~r ranoff, public pei’c=ption of swrmwa~r quality problems and its
L’dlucnc= on regulation, -~.ssessment of toxicity, e.utrophication-r=la=d water quality problems caused by
urban stormwa=r runoff, San Francisco Bay copper control program as example of problems with corrent
approaches, sanitary quality of stormwa~=r runoff, impact of channelization, control of contaminants at the
sou~., and smrmwatea" quality monitoring.

EVIDENCE FOR STORMWATER QUALITY PROBLEMS

In its publication =ntitl=d, "Environmental Impact of Stormwater Discharges a National Profile," the US
EPA (1992a)

"Based in part on national a~essraents conducted By the US Environmental Protection Agency
(F_.PA) it is now recognized that nonpoint sources and certain diffuse point sources [e.g., ~tormwater
discharges) are responsible for between one.third and two-thirds of existing and threatened
impairments .of the Nation "s waters ( US EPA. ] 99!

More r~cently, the US EPA (1992b) Stud in rJ~ FcderuI P,=gis~4" governing the proposed permit programs
for "Phase E" discharge, s, which included additional classes of stormwar=r discharges including smaller
cities (but with the previously mentioned statutory exemptions),

"Over time, as the pollution canrmi measures were implemented for these discharges [domestic and
indus~al point-source was=water discharges] and a~ data collection efforts have provided
additional information, it has become evident that more diffuse sources of water pollution, such as
agricultural and urban runoff, are important contributors to water qualir7 problem~ and ase
impairment"

In the se~inn of that Federal Register entitled, "Environmental Impacts," the statement was made.,

"I’he Report [US EPA Report m Congress] in..dicates that roughly 30 to 40 percent of assessed
rivers, lakes and estuariea are not supporting the trees for which they are designated. Based on the
infornunion from 5] Stat~ and Territories that reported on sources of pollution, the Report
indicates that storm water runoff from a number of diffuse sources, including agricultural areas,
urban areas, construction sites, land disposal activities, and resource extraction activities, is the
leading cause of water qualir~, impairment cited by States."
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the NPDES permit and the~by wigger enforcement which vmuld lead to reduction in the ,onmminant load
from that source. Th~ managerJ of that sotm~ would be obligamd to initiam controUuxatment pmgraus to.,
e "imainam th, violation. ’"

Pre£iminary estimams of the cost for ~onmminant �ontrol from urban stormwamr runoff from Phase I
to achi,v, water quality obje~ives in re~ivinx wamrs are ~veral hundred billion dollars in capital costs
plus annual operating trod mainmnant~ trusts of similar magnimd~ (DAM. 1992). M figmx~ translam t~ a
cost of more than $1000/perJon/yem" in Pha~ I ~itie~. without qmmtion this per ~apita cost would be
subsmmL~lly higher for tho~e in many Pha~ ff ~ Wi~ ~ kiads of ~ it had better be we~l-
documenmd ~ such expendiRu~ wi~ in fi~, addr~s real wa~ quality problems ra~r ~n be asmi to
eliminam the appeanme~ of’admini~ative ~" ~ owaly ~mrrti, m numtric standards.

ADDITIONAL WATER QUALITY

Most of the ctwmnt conce.m regk.,xling stotmwater-associnnui tmntaminants is de.voted ~o potendally toxic
dmmirais su~ as Imavy metals in sttt~t draina~ which rm~y ~ impairment of tlm ~ ns~ of
wttexbodie& As discttss~ by L~, and Jon~s-L~ (1993a), two groups of ~on~.~ts in urban stormwmrr
rtmoff that are well-lmowo to eam~ resl vmmr qtmlity impainne.nt, bet thtt am not being reai~ly tdd~meM
by ~m=nt msna~m~t @~ tm mltmti~ #ant mmients (~tmgta tad phosphorus} mid
Irahogeniaindicamr mirmorganisms. F.x~vo ~ in ~ tad tmeavoirs can ~ wtttr qtmlity
impairment through diminish~ ~ chara~mr, tasm attd odor and THM-ptr.cutsor problems for wamr
supplies, or oxy~t d,pl~ian in hypolimnia. It is important tto n=ogui2~, ho~, t~t ~luati~ plant
nu~en~ an: not. in themselves, of womr ~luality �oncert: ~ ax= only of concert u} ~e exmat that
contribum to exmmive growth of algae. Thetm~re, in the management of nutrient inputs m ¯ w~m~xly,
appropriam ennsideration has to be given to tim availabiliW of tbe nutrients and to watmbody-spe~qc
~ that govern how the nutrient load is manifettr, d in algal biomass. As ~ by Lee and
Jones-Len (1993a), nutrients c~nnot be r~gulat~d reliably using nmnork: rbemk:al-cotmentration ta~m~ia or
standard~ Jones and Let: (1986) and Le, and Jones (1988) distmam~ how reliable assessments can be mad~
of tim wamr qtmiity imps~t of nutrient kinds from point amt noa-point setmms,                          :

Water quality problems in surfa~ wtttrs am also came, d by ba~etia of fetal Origin that tm ira:mint in
smrmwamr discharge/runoff. Typical stmmwamr, even that from sepammd smmmewe~ has kigh
concentrations of "fe~l coliforms," a group of t~min types of Im:ttda commordy present in fe~l nmmdal
of people and other warm-blooded animals. Timy are of commm betmme flu:y are asmcia~! with human
pathogens also fotmd in human fetal matm-iaL "Feral �oliforms" or oth~ inditmm~ of fecal ~tmtaminafimt
are used as a basis for t~gulafing mntart rmm:ational use of surfam: watm~. Human fecal matmial can enttr
smrmwoter nmoff by illegal conn~tions and discharg~ of s~niutty ~ewage to fl~ smrra~w,r, aad
overflow~ from tim sanitary sewerag~ sy~mm, Those sounms, in addition to fe~l matorial from mban
animah (pets. era.) cmn canse urban smrmwat~ to be a potent sourc* of fermi ogganLsms to sa’fat~ watm~.

The namm of �ontrol programs for mirmblologk~l contaminants in sumuwater is sigsifu~nfly ~t
frum that needled to ~0ntml heavy metals. Based-on tim expetien~ of the authors, sonm w.dm:tian in the
f~equ~--y and ex~nt of ~ dosur~ =n. be ~ by dghmning d~ sani~ ~ ~ and
e~minadng Rl~gal discharg~ of sanimw s~vage into dm smrn~.w~" sysmm. How~’wr, h wRl be d~cult to
complcmiy cLimL, mm dm pm~en¢¢ of eJcvatcd lcveJs of fca=d o~anisms in smrmscw~" discJu~gcs. It is
important thnt tim publ~ and envkoumental groups ~ that tim enfant ed~’orts ~ toward
commlSng chcm~=d’con~minants in stormwa~Js du~ ~ ~iol,~ions of wtt~ quality stan~ ~ not
~olv~ tim impacts of smrmwamr dischagg~ on aiga~-mlamd or sanitagy �lUaL~ of geodving wtm~.

SUGG=-.srED APPROACH l:OR RE~TING CtgZMICAL
POLLLrrANT$ IN s’rORMWATER

The b~.si¢ problem that exists with the current npproae.h for evaluating and regulating stormwaw.r-associa~
chemic~ is that most do not recognize the diffe.renc~ between "contaminants" ~d =pollutants." As
d~usse.d by L�� nnd Jones (1990) by tradition =�ontaminants,~ o.r¢ any mnm.dais ndd:d to wamr, wh£1¢ by
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For Proposed New Stormwater Discharges

I. Assume Plausible Worst-~: Scen~o for Exposure of Sensitive Organisms to Contaminants in
Proposed Discha~s: Us~ l~ble Aqu~ou~.Envimnmen~l Cl~mhu7 and Toxicology [nfonnaten
in a Sim-Spe~c Hazani Assessm~t Framework to F_~ablish Discharge l~mi~xions

2. Monlwr Receiving Wan:rs for Impacts and Adjust ~.onmminant(s) Limiuuinns at Triennial R~views

Conflict is d~veloping b~tween point soun~ and non-point sour~ dischargers over the.h" relative
con~butions to "wa~r qunl~ty impairmem." In raany of thoso sin~ions in w~ch concenu-~ions of toud
recove~ab-le metals are used to impleanent US EPA criteria and slnm standn.,xJa, it is often found that non-
point-source alL, chargers repre.~nt by far th~ ~ sotu’ce of metals rJ~t cause th~ wa~r quarry s~ndards
violations. However, tho~ distinctions have [in~ to do with th~ re.L’~ive conu’ibution to ~ ~ quality
probl~ms.

Th~ basic problem in this conflic~ is that the focus ha~ not been on th~ cau~ of~ ~ ~ quality problems
caus~ by the dischz~ge~/runoff, but ~ the point soorce ~uJ non-point sourco dischargers and regulators
n~ focusing on violations of overly prot~-~ive w’~nr quality standards and the contributions of those sourc~
to those "violations." As discnss~ e.is~wher~ herein, this is an artifact of tiw way in which th~ C~an Wa~"
Ac~ is imp~emen~’.~ ~ ~he local kv~L By i~ocusing on effluent’concenn’atons ~ul atowed dilaton of
pern~.ed Ioad.~ it is relatively su~gh~’orwn~i to d~ct "violations," If, however, the focus were on
receiving water quality impacts of discharges, thns~ dL~.harges conu’]buting to tl~ problem would be the
focus "of control pmgran~. If the lh~n~ above wea~ adopr~:l by point source and non-point sourco
dischargers and tl~ regulatory ag~nck.s r~po~bl~ for them, fl~ ba~ for this conflic~ ~ point soun:~
and non-point source dischargers should dL~ppenr. In~.~pec~ve of fl~ source(s) of contnminants r~hat Impa~
beneficial uses of receiving wa~r, the funds providsd by ti~ public eithor dix~fly or indinnnly should be
used to solve ~ wn~r quality problems mfl~r than squ,~uler~ on addr~sing atminisu’~v~ ~
that are n.,~ifac~ of overly pmrnc~ive s~ndard~.

The appron~.h sugge.~d ~bov¢ for cvahming ~nd addressing wa~r quality pmble~us caused by non-point
soun:~ discharges will requi~ that thoso re.spons~le for thoso dischnrge.Vnmoff spend funds for studies of
ambient warnrs potentially impacted by th~h" disch~’ges. In many cases, point soorce and non-point sotu~:
discharge.~ have not conduced such smdie.~, and in fact, ar~ rnluctant to undertakn such studies. Smdi~ of
fl~s typo represent .~ change in philosophy of approach and funding. Th~ Iraditionnl approach is m focus only
on effluent/discharge charac~:~istic~ rather than ambknt waters. The effiuent~discharg~ is ~nsy to sarnple~
and th~ "inm.,pr~a~ion" of th~ re.~ults is done by m~.~icnl comparison with ponuit lhnhafiens. Such
"in~nrpre~ntion" does not demand significant und~standing of nquenus environmental chern~u’y or aquatc
toxicology. On th~ other hand, properly conducte~l studies of nmbient water quality char~c~’L~:s (as
relar~i to beneficial uses) and th~ impact of the discharg~ on tho.~ chnmcr~’L~ica requires a high degn~ of
comp~-.nco in aqueous environmemnl chen~ry and aquatic to~cology, and an ability to work with
regulators to d~velop ~clmicnlly valid, cust-~ff~ct conu~l me~su~s.

¯Stormwa~r quality manngement entities ~’~ in the process.of developing contaminant conn~l programs for
Phase I stormwater discharges. Thos~ programs typically in~tlally focus on th~ imple~nentnfion of "best
management prnc~ce" (BMP). A variety of guidance manuals for BMFs for stormwa~:r haw bcen
d~veloped and are under d~velopment by various pro£e.~sionnl groups and regulatory agencies (MWCOG,
1992; APWA. 1993; WEF, 1993). Le~ and Jones (1991) and L~ and Jones-l.~e (1992b) discns~d the
importance of focusing BMFs on ~ water quality problems canse~l by the panicolar discharge for th~
particular si~ of focus. ~t the urging of environmental groups: Congre~ specified in the 197~- Clean Water
Act that all municipalities provide a standard basic degr~ of tn:nunent teor domes~c wastewa~.rs
(’~e.condary" u~uuu~nt) irrespe.c~ive of the indic~ions of th~ nced for such treatment to prou:ct beneficial
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products, e.miucd ~n ~� exhaust as panicula~ lead compounds, largely so-led within a kilomc~r or so of the "
source of emission: some of t~ f~ly divided panic~i,-~.~s were c~Ti~ lon~ districts in the air (L~�
.Joncs-L~, 1997.c). Accordin~ to l~obcnson (1993) today’s ~solin~ c~n contain up ta 17 mg/l and ~ be

w~ a ~ b~ may fun~on ~ un~ low or m~m flow ~ndi~o~ h may f~ w m~agr

- �o  us o s
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